An assessment of Environmental Pollution Due to
Animal Feces as a Risk of Toxocariasis infection
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Fig.1. Location of the public parks for sampling sand and soil. Numbers in circles indicat Tozxocara egg positive-parks.
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FEBE 0D DOHEIL, de Savigny” DFEICE U TR
LA RimEBRsh REEM - &4 (excretory and secretory
substance of Toxocara canis larva, TenLES) THA. Z D
TcnLES 1k, EEEL® OFELE CHRELE, Toghdd A —
FAOHERM (pHT.2, HAREE, KR FTEEL, TOK
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IEEMBEO LD OD LEX R LSO TH DM,

2. AR ORERDTBRERAOAE

AELCEROMEL, EFRZHCELIALORLS
Exhtb DT, PMIFHBRKERDISE, $RKEEETO
064, SIRAREREMAEHMOEELINE, RO T &
HREEBISRDIATELHICOVWTTHS. KFETIX,
Suter 59, FEHEHP OFEICHL, REEBTIZ 227V
P BmFARYCFT )Y YT 2R~ (6) (2,2-
azino-di-(3-ethylbenzthiazoline sulfonate (8)), ABTS) # w5
ELISA kX b Zhb5DmiED [gC HisDOREERAL. L0
FHiEvk, FED IMMULON 1 (cat. 011-010-3355, Dynatech
Laboratories INC, Virginia, USA) 96731 2 v 7 L — b IT
TenLES IR REI ¥, FROE LRI, K0T, =
nAFvE-EiEAH e b 1gGC Y¥ImEE (cat. No. 3201-0121,
Cappel Products, Durham, USA) % 1,000 HFR LA D%
RIEEe. B2 ABTS ERIG, 7 vt bV v a2 X b RIG
PEEEETRKEE (OD) ¥RE L. BEEER~A7= 7
V=t 73 b x—=%—, MTP-2 (= m 3, BSH) I & D EE
£ 405nm TREL, D OD ¥ b KA WIBMHY
Rt FLikfii=log (10°x T-OD {&)]/llog (10°x N-OD {#)], #=

Table 1. Prevalence of Tozocara eggs at sandpits in
public parks in Kanazawa

Sampling Number of Number (%6) of
site samples positive sand pits
Under shrubs in parks 45 0 )
Center of sandpits 46 3 (6.5)
Margin of sandpits 45 4 8.9

About 200 g (5%X5X%5 cm) sand or soil was collected
from the surface of each sampling site in the public
parks in Kanazawa. Two 10 g sand were subsampled
and were examined for Torxocara eggs by the floating
method using a saturated sodium chloride solution
containing magnesium sulfate (specific gravity, 1.240;
floating time, 45 min).

Table 2. Density of Tozocara eggs at egg-positive
sandpits in public parks in Kanazawa

Sampling site Sandpit number Egg density
(egg number/g sand)

Center of sandpit 15 0.05

22 0.05

34 0.05
Margin of sandpit 3 0.05

9 0.80

34 0.05

54 0.05
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(=X +3-SD) #1872,
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Dt BELR, L& 212 Welch @ t BER AV, Tl
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Fig. 2. Size distribution of the eggs of Tozocara canis (O)
and Tozxocara cati (@) rared in the laboratory.
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Fig.3. Volume of Toxocara eggs. A: Embrynated eggs
of Toxocara canis (B) and Toxocara cati ([Z]) rated in
the laboratory. B: Eggs found at sandpits in public parks
in Kanazawa.
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1. HBIAAERH E R BT

BEREH DI AR E K D2, HREERIEHBA
BED 3 bhE0H26HHOLET, ZhHAEDS>H 6 AR
(13.0%) b4 X - Faf@ROBEAKRE IR, ThHORN
EoMBIR 1w, FORMIE 1IRLE. RISBEHEH
72 6 AFFOAREIY, THEBKBELTVWA500, BEF)I| &
B shic IBAc b AE 3/6 #ATE, HK
D,

RIS X0k No. 3, 9, 15, 22, 34, 53 DAEOWS
DWHLTH-T, SEFAELLLETIE, BXRARDOLNS
BEPPRETEAh o (F]). RIBOEARL L BEE
=Dt No. 9 AET, 16 #/20g (0.8 7 /g) DA X + & =24
RIRAEEH S hicdy, OO 5 ABTREFREFR 1 7 /20g
(0.05 7 /g) &hlehntz. TD 55, No. 34 AL, BBEDH
RIFERBLDROFRFERDD | r32TRBHH, RN
HEh, DBLBCHMBIBHAEIA T2 ENHEREI AL
(#2).

2. AEOW»LEHEI RO RERE

ANEOWD LR R RIS THRABINTH -7,
REXFAETHDTLOMAIES, KL LAKRETHE
ERTWABA X - X iR OHBRIYEMORIMBEE 2 h#E L
7.

ARSI XERG B TRy ORBRDOFIE
(X £SD) i 82.5+3.9um T, EAIL 71.5+4.2um TH-7.
TR ARG RGEIG2r T2, BE 13.745.7um, ER
63.9458um T, MEOFHERIEEDOENRI LA K
(P<0.05). Lavl, 1R - Fat@lRohRudEINHES
DETHIEVEETHLONDY (K2), EETAIODEE
REREFE - BE, 1 XERTIZH26%, * 2 \H CTizH
49%T, REH D\ VIIEROHIMED L RROBRIRET S Z
ERRBELRETH 7. ThOHAENS X5 EEL RS
kA, 4 XIEBRGBURING 23.542.7 (X 10Y) um?®, * =if
HOTRE 168127 (X109 um* TH» T, HFEOENZED S

hio (P<O0). 27, WROMOBEOSTHNTET S A
175X 10%m’ ¥ RCEEOERETH &, BEEOEHIZS X
ARG R ARRIBTIE6.2%, * 2R OYHRUREINTITL.8% &
eh, g h OBECHELXXTAHZLXTHETH -7 (B
3A).
AETHRHEINCRIPO 5L, FHAITELLDIRINET, B
BOFHMET 66.7£19.2um T, EEDOFHIL 60.5+4.3um,
BOFHEIL 15.422.0 (X109 um® T, X iRy aQ@Eiio
BTV ER R LTV (K 3B).

1. REPER Y AHSDFTRER(C 3 B et

BECY IS TH2HROFEMAEFETIVDOBLHNLE. &
HNTREEEDS D, 3FRILDFRAETIDOERYE
3IRLE. AADFODLOEEL 60~TTem? ThH 7. M
LRV DOBVEOBECHLH (BEY) &, BXHEEOBOR
(ZiRH) TFEMBTADOERER Y -&KR, BEDT
T 2.10£0.52g, FHIREEOH TIX 0.70£0.12g FE LT
1. .

0. £REMERO TenLES HEICHT D HEEE R
BRITADERE LTMNIEHIRLISE, BEx#lr4s64,
MAREL0H, RO T KHMFERIESE DFATERLED S
iz 24T, TenlES RT3 Hih RN 2 A
Uiz, /NIEFRIREROPHIEMIT 1.0710.41 T, B
GiirRLcbOIX 24 1.7%) Thotz. ¥4, RO T &
HEEROBHEEAIZEA, T OFHHEMIZ 1.084£0.34
T, BESRAMARLAZLD0 24 (1.2%) Th-1. —7F,
B2 EE I FISHAEM 1.00420.28, BrEitMirnrL -
L0 1% (1.0%), EREOFHFEMIMmO IF/ERLD B
FifE< 0.98+£0.26 T, BBHESHEMAR Licd Dix v od»
. Thbo A REROFHAGMLHE LA FEREIRS
high ol BEBRREMEAERCEVTIENEYRE, [
BEEBERERROR ok, ThO ARBEBEOELHG
fifi, BUESFIGMERTRIZIZEALENR NN Z Eh5,
ZRDATEE DT MAEH T 5 & 1.0410.33, Bk
B R L DX 54 (1.1%) Thoto. Livl, SEDEMD
MBIIMMRZECE SR DD —BEAF LD TH D
D, Fiy, WD BKEL, E, T X5 NBZEEY
HEWZT& e o7,

Table 3. Weight of sand attached to hands of 3-year-old children

Children Size of hands (cm) Sand attached (g)
(length X width) Wet condition Dry condition
1 7.0%11.0 2.64 0.58
2 7.0%x11.0 2.48 0.69
3 7.0x11.0 2.42 ’ 0.78
4 7.0%x11.0 2.91 0.92
5 6.5x11.0 1.38 0.51
6 6.5%x11.0 1.42 0.63
7 6.5%10.5 2.07 0.78
8 6.5%10.5 1.93 0.77
9 6.0%10.0 1.64 0.61

Children played with dry or wet sand in a sandpit for 10 minutes. The sand attached
to their hands was detached and collected by rubbing hands with each other. Then
the fine sand still remained on the hands was rub off in a plastic'bag. These sand

were combined and weighted after drying.
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LI, MOBOLAFLND X 51l o C &,
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migrans) EZSF b, < DWREOCHLEELET & &Tco
7o, KEOBENIED THET, WThREENERETCLD
BHEIRTVWRZ L3 DT, TOEFAE LA, 19826 F
TR THE IR TS DI, 0064 K x 2B E R
Mot T, RE - OFENHEOERICHEL, MFEZE
Wk hs8zE BN, BETRZORBCR IS D
DEBHNB"Y, —F, pHETLI93E 2 AEE TIZ, &R
KEBEREREENOWEINEALEDTHANBREIRT
8O, THAHBORBESBHFICE LT, RETIZETRL
LOERIRDB LD EELRDY. KEORBPFIZTFI X,
Fap bt N EEFORIPT, TORINIBRERENE D
OHRURIVTHA. ZOHRUFEMFBARCHAER,
FREROMNCERINATRENNTTA. —KiC, 1 2#EE
BEBBCICARLN, F 2 EFRIPHBICAOA S L5TH
5. BERBOEFIILAA 2L DB I NI OB, F
1 2E@IIDIeL, R SUHERILEG. —Biczviicun
5, BEOCHHOHE, BENLSEL, f1 2 - & 2Okl
Mir, ONE, Bl - PROBECB L PHCEEDHLDL
Bbhd. ftoT, RIS RIEARR LB Io0I,
WEEPNE, NEROWBEPLETE I S o1, bt
E B THMALY DREWHE D, W ONDHRENRED
na?,
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AFTONEOMEERLLDDOT, 20556 »FOAE
(13.0%) oLtV 3 SBRECRMPARE I hiz. 0
RRIZHL FTHT - MFAEKE UHE: 12400 X5 2@
(B 10gx2) DHOBHETH D, WHEOBERIZIZORAD
EUNLERTH D, DEODI DL THEINEREN R
X, 185FICAEINNALY ORECHED. EEOR
BEFVERNRE IR THBDRIMALY ORETHH, H
W DRFIZED TEL, FIAL™, Uga 5, Diwel™ D 5K

TEDSTEVRE - BERTH 7. Zh b OBETIIHRY
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DD, EXEPITHE - WAAEKZESE (LE: 1.200~
1.240) TH 5. EER2MOADRBER I HERTHH0ITH

L, Uga™ ¥ 5 ~13@ (50~150g) %8 x AHEL T\, HIK
EARCHRTHERNIEBERORERLTWA. L Lich
B, ThoBHRII ETERPNBRLIREATHDL
T, KEWRBREYRTHI-DITE, REDELLEENK
BEARBINZNET, REIES.

EH12, REEEFEORELICESE, FREYRHETS
FENBBETHBEEL. HRTBEIN L 7R ERZh, 1&
DHDOHEABT L, FEBFHF TERERTILRIL(EFET
W, TOHERIEDTEVEBbhs. B L 5R5%
BEREND, T9ALKSWTREOE SRR L
25~37% DWHRERNKBTH - EBEINTVABY. KFET
RENLY - PNROFRABTAHOREIKRGEZELYH T
2.104+052g (EARDIOYNABEEDORKME TIE 3.31=2.10
+2.33%0.52), BT 0.704£0.12g (BEEADINY S ASHFED
BAMETIX 0.98=0.7042.33%0.12) TH A Z Eh b, SIRFHIZ
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2.65%) DBRIF, B I OERDTIZFH0.564 BEARDIIK A
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FhicRIARL LR s L RET AL, ABRIERAT
BB, HEEOLVBIEY TS 062 (BEADI% A
BEFEORAMTIZ0.08) £&/eh, BOICERL 7o RIFA
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Fo@ITiE 2.70 (1/0.37) & DRIFMMNET, ZDO3FTROBE,
FILFHENS, BP0l 294 /g (2.70/2.10) B L (EX
DINE A BEHDRZAMETIX0.824 /g) DEETHM L T
B ENDERRE. SRIIEEVLTT, BLRIBELE
BB TH164 /208 (08 »/g) TH Y, RECEFAAVizBs
EHMOAABL LRI LR EAEDDEBIVDT, bV
SEREOEBRMIZMECLDEEZILNRS.
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ik (50ml 75 A5 o ZEWE, HE: 1.240, 4553108 B
EAWNLRET, FRCHORITREDH, D 30g (10gX3) L&
EBIZRY, WHBEOERDNYHEEhHRINEE. 824/
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HERUETHILEERELG. ZOZEvSE L, EHITH
CEEhLEIBHERL, RHEORF LTV VW EEXLT
w5,
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DWTDHEILH . T4, de Savigny® i L b 1 XIARLYERD

EHIEBRMATREL fa b, T OB P HHE I N R8RS,
BWZRECERAHEE LT, HEEIEDTHVWILEHS
AL, oL EECSWTRBHHEREE LTz R



o

936

# TcnLES ##HR LT 5 MEENHERECLBR TV 54,
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OO, RIMEREIIA e, HSMIBEENAEYRT L5
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BRMARFERTZ D EELIAS. Litdi-T, KEDSR
i, RBOERICIL, SHRELOMBEEFESETRTED, ®
B¥, FTERENLCEITILDHA, AREEZN B, D
b, BREIhRIEREERVERS 2 DA LR ESNT.

= ]

REBRO—DELT, 1%+ 3 DHHTEEL A
R - X IOEBRPOBBRRA~OBEARELAEL, 1+ D5
BRYRFEOWBRIC ST FORBFREYHRN L.

1. &RERDBAEDOWITOWT, 4 RIEHRIIE L 8% =
WROBHERE. FAEOWE T2 A5, BEARAATI
W, BEY VSR BREL, BE  ARSEKREE
H:1.240) ) X b RIPRHI T -7z, 6 HFF (13.0%) 0 AE®
B RIPSRE E i, RHBRIPKIROE A 1 AT
T164 /20g (0.8 ¥ /g), 11 5 WFFDOAETIX0.054 /g &4 ix
hol.

2. ZTALAE»SORHEINIRTHRABIET, o5
TMEIER 66.7£19.2um, R 60.5+:43um TH 7. THIC
GREYRDIEZA, 154420 (X109 um® T, BEIDA =4
HELIOX a@RIiE g+ 5 &, SHETIE X = @HmIpcE
<, BRAEEL, Xhxa@RIfcE v ELRLE.

3. SHFROFRAETHWEDOFHE (X £SD) REEY
Tk 0.7010.12g, |EWHTIZ 21010528 Tho7t. Zh5D
B HHETE LR EREREL. 294 /g & X, &RHEOAE
W B % HIBBAEE I BN - 7.

4. MEFFHREL LC, PIBFHEKE, FOMPRER
DEHTERI DT TenlES MR T 254 ME2 B, +
DFER, BHESIEMER L 054 (1.1%) T, Z DI
POTHE IR SR UNOA)IBR84% OE (1.4%) & it
HTALAEBIEWETSH - (P<0.05). LA L, &IRHER
DEHHANM 1.0420.33 & HJEERD 1.06£0.34 & ORI
BFRERERA ORI o7,

ZhboZihd, SIRHEEITSRIPFBELITIE SO TR
7, MERENER» D OEHHOBRRNLYTEL 5 b

DEBbhic.

E 3

M2 BRic), HEELHAKMEE ¥ L-BERE 246K
KEFZRCHEATHELZEL T, B0 MEE & AKREEE b
¥ LeSRAEREERMEDFRBEOPRE—HBBEL L HELE
LET. AFROFMCYe D EEOHIEEA B H ¥ Lo e sl
ERNEEREE, ARFEFBEDNBLHE, FAEEMBLHE
FICER# L ET.

b74 R
1) EBNEE: RMERGHEBITE. RFES, 4, 774780
(1989).
2) EBENEE, RBEWH, XIUSE, BESE, 58HT
&, M ER: RELFER MY ISEORPEENS.
FE5ES:, 35, 35-45 (1993).
3) MHENEE, REEH, NLSE, BEXH: v+ H 3
fE— 4 XMERME DT —, /NEEE, 35, 147-158 (1994).
4) Glickman, L. T., Mégnaval, J. F., Domanski, L. M.,
Shofer, F. S., Lauria, S. S., Gottstein, B. & Brochier,
B.: Visceral larva migrans in French adults. A new disease
syndrom? Am. J. Epidemiol,, 125, 1019-1034 (1987).
5) Schantz, P. M.: Toxocara larva migrans now. Am. J.
Trop. Med. Hyg., 41 (suppl.), 21-34 (1989).
6) Reotutar, R.: Taking a close look at toxocariasis. J.
Am. Vet. Med. Assoc., 196, 1009-1012 (1990).
7) EFRZ, N F, AEhEE: FAEREFE, £
R, 225-253 H, UK, B, 1991
8) EBRNTEE: BITHMRIEDORRMNITE. mREXE,
79, 32-56 (1970).
9) de Savigny, D. H.: In vitro maintenance of Tozocara
canis larvae and simple method for the production of
Toxocara ES antigen for use in serodiagnostic test for
visceral larva migrans. ]J. Parasitol.,61, 781-782 (1975).
10) AENEE, R B, FEHEZ, AEEHE, SHH
2 ERWBTHOEIEOHSE 3) RERSHBREFEOH
hEOHRE . FEREE, 30, 549-556 (1981).
11) Koizumi, T., Hayakawa, J. & Kondo, K.: Tozocara
canis: Immunogenic sources of Tozxocara canis in infected
rate. Jpn. J. Parasitol., 32, 379-386 (1983).
12) SERNEE, REEY, \EBEE, SHHZ: RRNDE
BBTEOPIRE (4) BHABES I CBRIAERC X 5 RipHR
REIFRCBITHOERKE S =7V v, FAHEE, 33, 99-104
(1984).
13) Suter, L., Briggen, J. & Sorg, C.:

enzyme-linked immunosorbent assay (ELISA) for screening

Use of an

of hyblidoma antibodies against cell surface antigen. J.
Immunol. Methods, 39, 407-411 (1980).

14) Beaver, P. C., Snyder, C. H., Carrera, G. M., Dent,
J. H. & Lafferty, J. W.: Chronic eosinophilia due the
visceral larva migrans. Pediatrics, 9, 7-19 (1952).

15) Glickman, L. T. & Schantz, P. M.: Epidemiology and
pathogenesis of zoonotic toxocariasis. Epidemiol. Rev., 3,
230-250 (1981).

16) #&x B, BRH, RFEE, &) &, wEHHE, B




bV b FERROYR 937

ED, B OEE: AEOBDHTOWRIRIRE. AREE
Wz, 35, 229-232 (1985).

17) BSREEA:RMBITICRT 5 RIERRIRE. ZEEAR
EEEARESTRAERSHE (PR 2EE), 7-9 (1990).

18) FATH, =HWEEH, MESEF, REHFR, AREETF,
milE=, #ERX, EXBT, SBETF, MHEXT, PR
#—: DE»HORF = FARPOBEREC ST, F28ETF
R MR E S E, No. 30, 120-121 (1994).

19) Uga, S., Matsumura, T., Aoki, N. & Kataoka, N.:

Prevalence of Tozocara species eggs in the sandpits of

38, 280-284 (1989).

20) Diiwel, D.: The prevalence of Tozocara eggs in the
sand in children’s playgrounds in Frankfurt/M. Annals Trop.
Med. Parasitol., 78, 633-636 (1984).

21) Uga, S.: Prevalence of Tozxocara egg and number of
faecal deposits from dogs and cats in sandpits of public park
in Japan. J. Helminthol.,, 67, 78-82 (1993).

22) Matsumura, K. & Endo, R.: Seroepidemiological
study on toxocaral infection in man by enzyme-linked
immuno-sorbent assay. J. Hyg. Camb., 90, 61-65 (1983).

public parks in Hyogo Prefecture, Japan. Jpn. J. Parasitol,

An assessment of Environmental Pollution Due to Animal Feces as a Risk of Toxocariasis infection Akemi
Takahashi, Department of Public Health, School of Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med Soc.,
103, 931—937 (1994)

Key words Toxocara eggs, toxocariasis, sandpits, biological pollution, seroepidemiology
Abstract

Environmental pollution due to animal feces, especially those of dogs and cats, is a growing problem. These feces often
carry the eggs of Toxocara canis and Toxocara cati which can lead to toxocariasis, a larval migrans. To clarify the route of
infection and assess the public health risk, the author investigated the prevalence of Toxocara eggs, the risk to local children
who play in the sandpits of public parks, and the sensitization of inhabitants with Toxocara in Kanazawa, Japan. The sand in
pits and the soil under shrubs were sampled from 46 public parks and Toxocara eggs were detected using a floating method
with a saturated sodium chloride solution containing magnesium sulfate (relative gravity, 1.24). Six sandpits (13.0%) were
found to carry eggs, while no eggs were detected in the soil under shrubs. The highest density was 16 eggs per 20 g of sand
(0.8/g), with the other 5 sandpits having a density of one egg per 20 g of sand (0.05/g). The mean size of these eggs was
66.7£19.2 (x+SD) pm in length and 60.5+4.3 um in width. The mean volume was 15.442.0 (X 10%) wm?, which was similar
to that of Toxocara cati. The mean dry weight of sand attached to the hands of 3 year old children was 0.70+0.02 g when
they played with dry sand, or 2.10+0.52 g when they played with wet sand. If a child plays in the sandpit having the highest
density of eggs in the present study, 0.56-1.68 eggs attach to his hands. Since it is unlikely that all this sand would enter the
mouth of the child, the risk of Toxocara infection in children in Kanazawa appears to be low. In immunoepidemiological
analysis, the sera of 476 area inhabitants, including students and workers, were examined for the level of antibody to the
antigen of excretory-secretory substance of T. canis larvae. The mean antibody titer was 1.04+0.33. The rate of positive
titers was 1.1%, which is significantly lower than that in other parts of Ishikawa Prefecture (p<0.05). These results indicate
that the prevalence of Toxocara eggs is related to the level of antibody titer proportionate to the T canis larval antigen.



